Some properties and cDNA cloning of proteinaceous toxins from two species of lionfish (Pterois antennata and Pterois volitans).
Lionfish, members of the genera Pterois, Parapterois and Dendrochirus, are well known to be venomous, having venomous glandular tissues in dorsal, pelvic and anal spines. The lionfish toxins have been shown to cross-react with the stonefish toxins by neutralization tests using the commercial stonefish antivenom, although their chemical properties including structures have been little characterized. In this study, an antiserum against neoverrucotoxin, the stonefish Synanceia verrucosa toxin, was first raised in a guinea pig and used in immunoblotting and inhibition immunoblotting to confirm that two species of Pterois lionfish (P. antennata and P. volitans) contain a 75kDa protein (corresponding to the toxin subunit) cross-reacting with neoverrucotoxin. Then, the amino acid sequences of the P. antennata and P. volitans toxins were successfully determined by cDNA cloning using primers designed from the highly conserved sequences of the stonefish toxins. Notably, either α-subunits (699 amino acid residues) or β-subunits (698 amino acid residues) of the P. antennata and P. volitans toxins share as high as 99% sequence identity with each other. Furthermore, both α- and β-subunits of the lionfish toxins exhibit high sequence identity (70-80% identity) with each other and also with the β-subunits of the stonefish toxins. As reported for the stonefish toxins, the lionfish toxins also contain a B30.2/SPRY domain (comprising nearly 200 amino acid residues) in the C-terminal region of each subunit.